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57 ABSTRACT 
An emergency lubrication supply system operates to 
continuously provide oil to a lubricated part during 
normal operation of the part and for a limited dura 
tion after failure of a main supply of lubrication to the 
part. Means for providing a flow of pressurized air are 
further included in order to draw a sufficient stream of 
lubricant from an emergency reservoir to adequately 
lubricate the bearing for the limited duration after fail 
ure of the main system. The flow of pressurized air 
further acts to provide a cooling effect on the lubri 
cated part. 

12 Clains, 3 Drawing Figures 
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EMERGENCY LUBRICATION SUPPLY SYSTEM 
The invention herein described was made in the 

course of, or under a contract or subcontract thereun 
der (or grant), with the Department of the Army. 

BACKGROUND OF THE INVENTION 

This invention relates generally to an emergency lu 
brication supply system and, more particularly, to an 
emergency lubrication supply system for providing lu 
bricant to a lubricated part for a limited duration after 
failure of a main lubrication supply system. 

In gas turbine engines, high speed rotational shafts 
are journalled within bearings for rotation with respect 
to stationary engine frame members. The bearings must 
be supplied with a continuous stream of lubricant 
which is generally provided from a main reservoir lo 
cated a substantial distance from the bearings. Oil from 
the main reservoir is pressurized by means of a pump 
whereupon the pressurized oil is directed to the individ 
ual bearings through a series of coolers, filters, and 
pipes. The bearings are generally housed within sumps 
in order to contain the oil in the area of each bearing 
whereupon oil collecting at the bottom of each sump is 
returned to the main reservoir by appropriate scaveng 
ing means. Other engine parts such as gears and splines 
must also be appropriately lubricated in order to avoid 
a premature failure of the part. 
The oil reservoir, pumps, oil coolers, filter and piping 

of the main oil supply system are generally located ex 

10 

5 

2 
sustain damage. The inclusion of check valves with 
their control mechanisms unnecessarily complicates 
the engine design providing for a reduced degree of re 
liability together with an increased weight and cost 
penalty. Closing off the emergency oil reservoir during 
normal engine operation also provides for oil stagna 
tion gradually leading to heat degradation of the oil. 
The gravity feed drain feature of most conventional 
emergency oil supply systems may not provide a suffi 
cient stream of oil to adequately lubricate the contact 
ing surfaces of lubricated parts and does not supply a 
cooling air flow to the lubricated parts. 
Therefore, it is a primary object of this invention to 

provide a simplified emergency oil supply system for 
continuous automatic operation after failure of the 
main oil supply system without actuating individual 
check valves. 

It is also an object of this invention to provide a sim 
plified emergency oil supply system which operates 

20 continuously during normal engine operation and for a 
limited duration after failure of the main engine oil sup 
ply system thereby eliminating the possibility of emer 

25 

ternal to the engine casing. Therefore, the possibility of 30 
a rupture or puncture of the main oil supply system 
components is of particular concern to military aircraft 
flying combat missions where the exposed components 
are more vulnerable to enemy fire than the internal en 
gine components. 

In the event of a rupture or puncture in the oil supply 
system, oil pressure and flow to the individual lubri 
cated parts will rapidly decrease. Without lubrication 
the high speed rotor interconnecting the compressor 
and turbine will rapidly seize within its bearings result 
ing in catastrophic engine failure. 
The inclusion of emergency oil reservoirs has been 

suggested in order to provide a limited period during 
which an emergency stream of lubricant can be pro 
vided to the lubricated parts after loss of lubricant from 
the main oil supply system. The aircraft may therefore 
continue to safely operate for a limited time, generally 
sufficient to find a safe landing zone, after sustaining 
damage to the lubrication system. Such a requirement 
is of critical importance particularly for a military air 
craft operating under combat conditions. 
Conventional emergency oil supply systems have 

generally included emergency oil reservoirs strategi 
cally located throughout the engine so as to provide a 
limited supply of oil in the event of a failure within the 
main oil supply system. The emergency oil reservoirs 
are filled from the main oil supply system and generally 
include either a gravity feed drain or an air pressure 
means for supplying a stream of oil to the bearings. The 
supply of oil from the emergency reservoirs is generally 
closed off by a series of check valves during normal en 
gine operation and in the event of a loss of oil pressure 
or supply, manual or automatic actuation of the check 
valves is required to open the supply of emergency oil. 
The disadvantages of such an emergency supply sys 

tem are that operation of the system depends upon ac 
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gency oil stagnation and degradation during normal en 
gine operation. 

It is a further object of this invention to provide a 
simplified emergency oil supply system wherein an ade 
quate stream of emergency oil is provided by air pres 
sure means which also provides an additional cooling 
flow to the lubricated part. 

SUMMARY OF THE INVENTION 

An emergency lubrication supply system provides lu 
bricant to a lubricated part for a limited duration after 
failure of a main lubrication supply system. The emer 
gency lubrication system includes an oil reservoir in 
substantial proximity to the lubricated part for receiv 
ing lubricant from the main supply system. A first con 
duit means has an inlet communicating for receipt of 
lubricant from the reservoir, and extends from the res 
ervoir to an outlet for discharge of lubricant to the lu 
bricated part. A second conduit means has an inlet 

- communicating to a point substantially below the first 
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tuation of check valves, the controls of which may also . 

conduit inlet for receipt of lubricant from the reservoir 
and extends from the reservoir to an outlet for dis 
charge of lubricant to the lubricated part. Air flow 
means supplies a continuous flow of pressurized air 
over the second conduit outlet creating a suction 
therein for drawing lubricant through the second con 
duit during normal operation and during emergency 
operation when the main oil source has been disabled. 

DESCRIPTION OF THE DRAWINGS 

While the specification concludes with a series of 
claims which particularly point out and distinctly claim 
the subject matter which applicants regard as their in 
vention, an understanding of this invention may be 
gained from the following detailed description of a pre 
ferred embodiment, which is given in light of the ac 
companying drawings, in which: 

FIG. 1 is a partially cutaway side view of a gas turbine 
engine embodying the emergency oil supply system of 
this invention. 

FIG. 2 is a partially cutaway perspective view of the 
emergency oil supply system of this invention. 
FIG. 3 is an enlarged partial cross-sectional view of 

an alternate embodiment for the emergency oil supply 
system of FIG. 2. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring first to FIG. 1, an aircraft gas turbine en 
gine 10 of the turbojet type is illustrated wherein the 
engine includes a casing 12 of generally cylindrical 
form, having an inlet 14 and an exhaust nozzle 6 at op 
posite ends thereof. The gas turbine engine 10 also in 
cludes an axial flow compressor 18, a combustor 20, 
and a turbine 22 disposed in serial flow relationship be 
tween the inlet 4 and the exhaust nozzle 16. Connec 
tion between the turbine 22 and axial flow compressor 
18 is provided by means of a shaft 24 which is rotatably 
disposed in relation to an engine frame 26. The shaft 24 
is journalled in bearing assemblies shown generally at 
28, 28', which include the emergency oil supply capa 
bility of this invention now to be described in complete 
detail. Although the emergency oil supply system of 
this invention is described in relation to an engine bear 
ing, it is understood to have substantially broader appli 
cation and may be applied to any engine part requiring 
lubrication. 
Referring now to FIG. 2, there is shown a broken 

away portion of the shaft 24 journalled for rotation 
with respect to the stationary engine frame member 26. 
The rotatable shaft 24 includes an inside annular bear 
ing ring 30 which circumscribes the shaft 24, and may 
be retained in fixed position relative to the shaft for ro 
tation therewith by means of either brazing or a press 
fit to the shaft. Alternatively, the inside ring 30 could 
be secured to the shaft 24 by means of a bearing nut, 
not shown, in a manner well known to the art. A plural 
ity of roller bearings 32 are circumferentially disposed 
about the inner bearing ring 30 and radially retained 
relative to the inner bearing ring by means of an outer 
annular bearing ring 34. The outer bearing ring 34 is 
radially spaced apart from the inner bearing ring 30, 
and is maintained in concentric relation to the inner 
bearing ring by the rollers 32. The rollers 32 are cir 
cumferentially spaced apart by means of a roller cage 
36 in a manner well known to the art. The emergency 
oil supply system of this invention is by no means lim 
ited to the particular bearing herein described which is 
of conventional design. The system may be applied to 
other types of bearings, such as ball bearings, with 
equal success. 
A bearing sump 40 is generally defined by an annular 

emergency oil reservoir 42 spaced radially outward of 
the rotating shaft 24 and concentric thereto, with the 
upstream and downstream axial limits of the sump 40 
generally defined by labyrinth seals 44 and 46 respec 
tively. 
The emergency oil reservoir 42 is defined by an outer 

circumferential wall 48 spaced radially outward of, and 
generally concentric to, an inner circumferential wall 
50. The axial limits of the oil reservoir 42 are defined 
by two generally planar, spaced apart, upstream and 
downstream end walls, 52 and 54, which are peripher 
ally joined to the outer and inner circumferential walls 
48, 50. Pressurized oil for lubricating the contacting 
surfaces between the rollers 32 and rings 30, 34 is sup 
plied from an external main oil reservoir, not shown, by 
way of a conduit 58 which connects with an oil inlet 
port 56 to the emergency oil reservoir 42. 
A main stream of lubricant is directed to the contact 

ing surfaces between the rollers and rings by means of 
a standpipe 60 provided through the inner circumfer 
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4 
ential wall 50 of the emergency oil reservoir 42. The 
standpipe 60 may be brazed to the inner circumferen 
tial wall 50, and preferably terminates in a primary noz 
zle 62 in order to provide a jet of lubricant to the con 
tacting surfaces of the bearing. The inlet 61 to the 
standpipe 60 is in close proximity to the top of the 
emergency oil reservoir 42 so as not to convey lubri 
cant until the emergency oil reservoir 42 becomes sub 
stantially filled. 
An emergency stream of lubricant is continuously 

provided to the contacting bearing surfaces by means 
of a capillary tube 64 connecting to a point substan 
tially near the bottom of the emergency oil reservoir 42 
through a small passageway 68. Flow communication 
from the emergency oil reservoir 42 to the small pas 
sageway 68 may be provided by means of an inlet port 
70. Alternatively, the small passageway 68 may extend 
only half way around the emergency oil reservoir, ter 
minating at a location near the bottom thereof. The in 
side end of the capillary tube 64 terminates in a secon 
dary nozzle 66 in order to provide a continuous jet of 
lubricant to the contacting bearing surfaces. The capil 
lary tube 64 is slightly circumferentially displaced from 
the standpipe 60 in order to provide two substantially 
parallel streams of lubricant. The location of the capil 
lary tube 64 near the top of the emergency oil reservoir 
functions to prevent the reservoir from either draining 
or syphoning once it is filled. 
The downstream labyrinth seal 46 is of a modified 

type having a rotor element 72 secured for rotation 
with the shaft 24 and an abradable stator element 74, 
concentric to the rotor element 72, which remains sta 
tionary with respect to the engine frame 26. The laby 
rinth seal rotor element 72 includes a plurality of axi 
ally spaced, circumferential teeth 76 which extend ra 
dially outward from the outer surface of the rotor ele 
ment 72. The rotating teeth 76 cooperate with the sta 
tor element 74 to provide an effective fluidic seal in a 
manner well known to the art. 
The upstream labyrinth seal 44 is conventional and 

includes an annular, rotor element 78 secured for rota 
tion with the shaft 24, together with an annular abrad 
able stator element concentric to the rotor element 
which may be formed integral to the outer bearing ring 
34 so as to remain stationary with respect to the engine 
frame 26. A plurality of axially spaced circumferential 
teeth 82 cooperate with the stator element 80 in order 
to provide effective fluidic sealing therebetween in the 
manner previously described. Alternatively, other 
types of labyrinth or carbon seals could be utilized in 
place of the cylindrical labyrinth seal illustrated. 
A seal air manifold 84 for the receipt and distribution 

of pressurized seal air is provided around the labyrinth 
seal 46 adjacent the downstream end of the emergency 
oil reservoir 42. The seal air manifold 84 is defined by 
an outer circumferential wall 86 spaced radially out 
ward of the labyrinth seal stator 74 in cooperation with 
a downstream generally planar wall 88 which is periph 
erally joined to the seal stator 75 and the outer wall 86. 
Compressed air, which may be bled from a point in 

termediate the axial limits of the compressor 18 of FIG. 
1, is directed to the seal air manifold 84 by internal 
conventional ducting means (not shown). The pressur 
ized seal air enters and fills the manifold 84 through an 
annular seal air inlet opening 90. The pressurized seal 
air then exits through a plurality of seal air outlet ports 
92 circumferentially spaced apart through the labyrinth 
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seal stator member 74. Pressurized seal air exiting 
through the outlet ports 92 divides into two generally 
cylindrical air sheets flowing in forward and aft direc 
tions, which operate to pressurize the labyrinth seal in 
a conventional manner confining lubricant to the area 
of the bearing sump 40. The cylindrical sheet of pres 
surized seal air emanating into the sump from the for 
ward portion of the labyrinth seal 46 provides a dual 
function making possible the high degree of reliability 
attributable to the emergency oil supply system of this 
invention, as will become obvious from the following 
discussion. 
During initial start of the engine, the emergency oil 

reservoir 42 first fills with lubricant supplied through 
oil conduit 58. The emergency stream of lubricant from 
the capillary. tube 64 starts to flow almost immediately 
once the lubricant reaches the bottom of the reservoir 
42. The cylindrical sheet of pressurized seal air enter 
ing the bearing sump 40 from the labyrinth seal 46 con 
tinuously passes over the secondary nozzle 66 of the 
capillary tube 64 to provide a suction within the tube 
64 and passageway 68. This suction operates to contin 
uously draw lubricant from the bottom of the reservoir 
42. However, once the reservoir is filled, it will be ap 
preciated that the overwhelming pressure of the incom 
ing lubricant takes over as the primary means for driv 
ing lubricant through the capillary tube during normal 
engine operation. 
As can readily be seen from FIG. 2, the secondary 

nozzle 66 is aligned closely adjacent the outside edge 
of one of the labyrinth seal teeth 76". This arrangement 
operates to provide a constricted area adjacent the sec 
ondary nozzle wherein the cylindrical sheet of pressur 
ized seal air incurs an increased velocity and a de 
creased pressure in the constricted area, much in the 
manner of a venturi. This “venturi action' operates to 
provide a more than adequate suction for drawing lu 
bricant through the capillary tube 64. 
The cylindrical sheet of pressurized seal air then 

commingles with the lubricant jetting from the nozzle 
66 so as to atomize a portion of the lubricant and pro 
vide a continuous lubricant mist flow to the contacting 
bearing surfaces. Lubricant collecting at the bottom of 
the sump 40 is returned to the main oil reservoir 
through the scavenging tube 93. The emergency oil res 
ervoir 42 must be substantially full before the lubricant 
enters the standpipe inlet 61 and flows in a parallel 
stream to the contacting bearing surfaces. 

In the event of an emergency such as a rupture or 
puncture in the oil conduit 58, lubrication pressure and 
flow will rapidly decrease. As previously discussed, the 
possibility of a rupture or puncture in any component 
of the main oil supply system is of particular concern 
to military aircraft flying combat missions where the oil 
supply components, which are generally situated exter 
nal to the engine casing, are more vulnerable to dam 
age from enemy fire. Without lubrication the high 
speed rotor 24 will quickly seize to the engine frame 
26, resulting in catastrophic engine failure. The emer 
gency oil reservoir 42 is designed to provide a limited 
period during which an emergency stream of lubricant 
is provided to the contacting bearing surfaces after a 
loss of lubricant from the oil conduit 58 and to provide 
additional air flow cooling during the emergency pe 
riod of slow metered oil flow. 
When the supply of lubricant from the oil conduit 58 
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becomes disabled for whatever reason, the level of lu- . 

6 
bricant within the emergency oil reservoir 42 will im 
mediately start to decrease. The main lubrication 
stream from the standpipe 60 will cease to flow within 
a very short period of time after the supply of lubricant 
becomes disabled. The stream of emergency lubrica 
tion mist from the capillary tube 64, however, contin 
ues to flow at a low metered rate so as to drain the 
emergency oil reservoir 42, providing lubrication and 
cooling air flow to the contacting bearing surfaces for 
a limited duration. The aircraft may therefore continue 
to safely operate for a limited time, generally sufficient 
to reach a safe landing zone after sustaining damage to 
the lubrication system. As previously discussed, such a 
requirement is of obvious critical importance particu 
larly for a military aircraft when operating in a combat 
environment. When the level of lubricant decreases 
within the emergency oil reservoir 42, the inlet 61 to 
the standpipe 60 is uncovered allowing pressurized air 
from the bearing sump 40 to enter the standpipe and 
equalize the reservoir and sump pressures. The emer 
gency lubrication mist automatically continues to flow 
and impinge on the contacting bearing surfaces at the 
slow metered rate until the reservoir 42 is emptied. 
Extreme reliability is provided by the fact that the 

emergency lubrication mist flows continuously even 
during normal engine operation, and need not be actu 
ated by an independent control mechanism during an 
emergency situation as has been the case for conven 
tional systems. Also, whereas the pressurized seal air is 
routed internal to the compressor and combustor, there 
is substantially less risk of losing seal air even under 
combat conditions, when compared to the risk of losing 
oil through components and pipes which generally run 
external to the engine casing. 

Referring now to FIG. 3 where like numerals refer to 
previously described elements, there is shown an ar 
rangement whereby the pressure of the cylindrical 
sheet of seal air in the vicinity of the secondary nozzle 
may be increased. An axially extending groove 100 is 
provided in the surface of the seal stator 74 to reduce 
locally the pressure loss normally incurred by the seal 
air in flowing over the tooth 76'. As becomes obvious, 
the groove 100 allows a higher velocity of seal air to 
flow over the secondary nozzle 66 permitting an in 
creased suction in the capillary tube 64. The groove 
100 may be extended entirely back to outlet port 92 
over a number of labyrinth teeth should such an in 
creased velocity be warranted. 
While preferred embodiments of the above described 

invention have been shown, it should be obvious that 
certain changes could be made in the described em 
bodiments without departing from the broader aspects 
of the invention. For example, the emergency oil reser 
voir 42 need not extend entirely around the bearing 
and could even be displaced a short distance away from 
the bearing if required to accommodate particular 
hardware. Also, carbon seals could be substituted for 
the described labyrinth seals with pressurized air sup 
plied from a separate conduit directly to the secondary 
nozzle. Alternatively, several bearings, gears, or other 
lubricated parts could be serviced from a single emer 
gency reservoir. Therefore, in light of the above it is in 
tended that the appended claims cover all such changes 
and modifications as fall within the broader concepts of 
the above disclosure. 
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Having thus described one embodiment of the inven 
tion, what is desired to be secured by letters patent is 
as follows: 

1. An emergency lubrication supply system providing 
lubricant to a lubricated part for a limited duration 
after failure of a main lubrication supply system com 
prises: 
an emergency oil reservoir in substantial proximity to 
the lubricated part for receiving lubricant from the 
main supply system; 

a first conduit means having an inlet communicating 
for receipt of lubricant from the reservoir, and ex 
tending from the reservoir to an outlet for dis 
charge of lubricant to the lubricated part 

a second conduit and passageway means having an 
inlet communicating to a point substantially below 
the first conduit inlet for receipt of lubricant from 
the reservoir and extending from the reservoir to 
an outlet for discharge of lubricant to the lubri 
cated part, and 

air flow means for continuously supplying a flow of 
pressurized air over the second conduit outlet cre 
ating a suction therein for drawing lubricant 
through the second conduit during both normal 
operation and emergency operation when the main 
oil source has been disabled. 

2. The emergency lubrication supply system of claim 
1 wherein the lubricated part rotatably maintains a 
shaft with respect to a stationary frame member and 
there is further included a seal spaced axially apart 
from the lubricated part, wherein the seal comprises: 
a rotor element secured for rotation with respect to 
the shaft and 

a stator element concentric to the rotor element and 
stationary with respect to the frame member 
wherein the air flow means pressurizes the space 
between the stator and rotor elements and flows 
over the second conduit outlet. 

3. The emergency lubrication supply system of claim 
2 wherein: 
the seal is of the labyrinth type having a plurality of 

axially spaced circumferential teeth extending radi 
ally outward from the outer surface of the rotor el 
ement, and the stator element includes an opening 
therethrough for directing the flow of pressurized 
air between the rotor and stator elements; 

and the second conduit outlet is aligned closely adja 
cent the outside edge of one of the labyrinth teeth 
to provide a constricted area adjacent the second 
conduit outlet such that the pressurized air incurs 
an increased velocity and a decreased pressure in 
the constricted area. 

4. The emergency lubrication supply system of claim 
3 wherein the seal stator element includes at least one 
generally axially aligned groove extending from the 
second conduit outlet over at least one labyrinth seal 
tooth to locally increase the velocity of seal air over the 
second conduit outlet. 

5. In a gas turbine engine of the type having a com 
pressor, combustor, and turbine in serial flow relation, 
an emergency lubrication supply system providing lu 
bricant to a lubricated part for a limited duration after 
failure of a main lubrication supply system comprises: 

at least one emergency oil reservoir in substantial 
proximity to the lubricated part for receiving lubri 
cant from the main supply system; 

8 
a first conduit means having an inlet communicating 
for receipt of lubricant from the reservoir, and ex 
tending from the reservoir to an outlet for dis 
charge of lubricant to the lubricated part; 

5 a second conduit and passageway means having an 
inlet communicating at a point substantially below 
the first conduit inlet for receipt of lubricant from 
the reservoir and extending from the reservoir to 
an outlet for discharge of lubricant to the lubri 

10 cated part, and 
air flow means for continuously supplying a flow of 
pressurized air over the second conduit outlet cre 
ating a suction therein for drawing lubricant 

5 through the second conduit during both normal 
operation and emergency operation when the main 
oil source has been disabled. 

6. The emergency lubrication supply system of claim 
5 wherein the lubricated part rotatably maintains a 
shaft with respect to an engine frame member, and 
there is further included a seal spaced axially apart 
from the part, wherein the seal comprises: 
a rotor element secured for rotation with respect to 
the shaft, and 

a stator element concentric to the rotor element and 
stationary with respect to the frame member 
wherein the air flow means pressurizes the space 
between the stator and rotor elements and flows 
over the second conduit outlet. 

7. The emergency lubrication supply system of claim 
6 wherein: 

the seal is of the labyrinth type having a plurality of 
axially spaced circumferential teeth extending radi 
ally outward from the outer surface of the rotor el 
ement and the stator element includes an opening 
therethrough for directing the flow of pressurized 
air between the rotor and stator elements, and the 
second conduit ouetlet is aligned closely adjacent 
the outside edge of one of the labyrinth teeth to 
provide a constricted area adjacent the second 
conduit outlet such that the pressurized air incurs 
an increased velocity and a decreased pressure in 
the constricted area. 

8. The emergency lubrication supply system of claim 
7 wherein the seal stator element includes at least one 
generally axially aligned groove extending from the 
second conduit outlet over at least one labyrinth to lo 
cally increase the velocity of seal air over the second 
conduit outlet. 

9. The emergency lubrication system of claim 5 
wherein: 
the lubricated part rotatably maintains a shaft with 
respect to an engine frame member; 

the emergency oil reservoir is generally shaped as a 
hollow annulus; 

the lubricated part is situated within a sump generally 
defined by the annular emergency oil reservoir 
spaced radially outward of the rotating shaft and 
concentric thereto, with the upstream and down 
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60 stream axial limits of the sump generally defined by 
upstream and downstream seals together with 
means for scavenging lubricant from the sump; 

the inlet to the first conduit is in close proximity to 
65 the top of the emergency oil reservoir so as not to 

convey a mainstream of lubricant to the lubricated 
part until the emergency oil reservoir becomes sub 
stantially filled; 
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the second conduit is displaced a slight circumferen 
tial distance from the first conduit in order to pro 
vide an emergency stream of lubricant substantially 
parallel to the main stream, and 

the inlet to the second passageway communicates to 
a point substantially near the bottom of the emer 
gency oil reservoir. 

10. The emergency oil supply system of claim 9 
wherein one of the seals comprises: 
a rotor element secured for rotation with respect to 
the shaft, and 

a stator element concentric to the rotor element and 
stationary with respect to the frame member 
wherein the air flow means directs compressor 
bleed air between the stator and rotor elements be 
fore the compressor bleed air flows over the second 
conduit outlet. 

11. The emergency oil supply system of claim 9 
wherein one of the seals is of the labyrinth type com 
prising: 
a rotor element secured for rotation with respect to 
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() 
the shaft and having a plurality of axially spaced 
circumferential teeth extending radially outward 
from the outer surface of the rotor element, and 

a stator element concentric to the rotor element and 
stationary with respect to the frame member 
wherein the air flow means includes an opening 
through the stator element for directing air bled 
from the compressor between the rotor and stator 
elements, and wherein the second conduit outlet is 
aligned closely adjacent the outside edge of one of 
the labyrinth teeth to provide a constricted area ad 
jacent the second conduit outlet such that the pres 
surized air incurs an increased velocity and a de 
creased pressure in the constricted area. 

12. The emergency oil supply system of claim 11 
wherein the seal stator element includes at least one 
generally axially aligned groove extending from the 
second conduit outlet over at least one labyrinth tooth 
to locally increase the velocity of seal air over the sec 
ond conduit outlet. 

x ck -: x: : 
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